Aims. To measure the 30-GHz flux densities of the 293 sources in the Caltech-Jodrell Bank flat-spectrum (CJF) sample. The measurements are part of an ongoing programme to measure the spectral energy distributions of flat spectrum radio sources and to correlate them with the milliarcsecond structures from VLBI and other measured astrophysical properties. Methods. The 30-GHz data were obtained with a twin-beam differencing radiometer system mounted on the Toruń 32-m telescope. The system has an angular resolution of 1.2 ′ . Results. Together with radio spectral data obtained from the literature, the 30-GHz data have enabled us to identify 42 of the CJF sources as Giga-hertz Peaked Spectrum (GPS) sources. Seventeen percent of the sources have rising spectra (α > 0) between 5 and 30 GHz.
Introduction
The emission from most flat-spectrum radio sources, from radio frequencies through gamma-rays, is thought to arise in relativistic jets and be beamed synchrotron self-Compton emission. Often described as blazar emission it is characterized by two peaks in the spectral energy distribution (SED), one synchrotron and one inverse Compton. From object to object the peak frequency can occur anywhere between 10 10 Hz to 10 15 Hz. There are claims that where the peaks occur depends systematically on radio luminosity (Fossati et al. 1998; Ghisellini et al. 2002) . The correlation is in the sense that the synchrotron peak frequency increases as the luminosity decreases. This is potentially an important result but has been questioned by several authors (e.g. Antón & Browne 2005) . A major problem is, however, the lack of good quality SEDs on well-defined samples of objects and for this reason we have embarked on a programme to try to rectify this deficiency. Flux density measurements at centimeter wavelengths and shorter are the most important in order to define the position of the synchrotron peak. Here we report measurements with a new receiver, OCRA-p on the Torun 32m Telescope at a wavelength of 1cm.
The CJF sample is currently the best studied sample of flatspectrum radio sources. The CJF sample (Taylor et al. 1996) consists of 293 sources selected from three previous VLBI surveys: the PR survey (Pearson & Readhead 1988) , the first Caltech-Jodrell (CJ) survey (CJ1: Polatidis et al. 1995) and the second Caltech-Jodrell survey (CJ2: Taylor et al. 1994) . The selection criteria were:
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• In addition to the structural information obtained in the CJ VLBI surveys, extensive follow-up observations have been made with the VLBA (Britzen et al. in prep) to study the statistics of superluminal motions; redshift information is available for > 90% of the sample. Furthermore, all 293 sources have been observed in soft X-rays, either as part of the ROSAT All-Sky Survey or in ROSAT pointed observations (Britzen et al. 2002) . The CJF sample is therefore a natural starting point for a programme aimed at understanding the relationships between the broadband SEDs and the spatial structure, kinematics and X-ray properties of compact radio sources. Several different types of objects are found in samples selected, like CJF, from radio surveys made at relatively low (few GHz) frequencies. While the sample is dominated by highly-relativistic "core-jet" sources it also contains the precursors of large-scale double sources (the Compact Symmetric Objects, CSOs: e.g. Wilkinson et al. 1994; Readhead et al. 1996a,b) and perhaps a few ULIRGS (typically more distant and luminous versions of the starburst galaxy, Arp 220). VLBI observations immediately distinguish between these different types: the core-jet sources are highly asymmetric, in contrast to the CSOs, while ULIRGS are highly resolved.
The complementary radio spectral information is available from hundreds of MHz to typically ∼ 10 GHz but information at higher frequencies is sparse. As part of the commissioning programme for the new One Centimetre Radio Array prototype (OCRA-p) we have measured the flux densities of all the CJF sources at 30 GHz using the Toruń 32-m Telescope. In addition to their intrinsic astrophysical interest the CJF sources are relatively strong and hence provide a first test of the OCRA-p system. Other early results with the OCRA-p system are presented elsewhere (Lancaster et al. 2007 ).
In sections 2 and 3 we briefly describe the OCRA-p system and the observing techniques we used to take the 30-GHz data. In section 4 we present the results in the form of a Table of 30-GHz flux densities. In section 5 we discuss the contribution of the new data to the classification of the CJF sample into source types, in particular CSO/GPS sources, and count the number of sources whose spectra are rising at 30 GHz.
OCRA-p on the Toruń 32-m telescope
The OCRA-p receiver was constructed by the University of Manchester. The basic design of the radiometer was taken from the prototype demonstrator radiometer for the Planck Low Frequency Instrument (LFI, Mandolesi et al. 2000) and is similar to the K-band receivers onboard the WMAP satellite (Jarosik et al. 2003) .
Rather than switching between a source and a fixed temperature load, as in Planck, OCRA-p switches between two closely spaced horns observing the sky continuously. When mounted on the Toruń 32-m, the two beams are separated by 3.1 ′ , a figure set by the optics of the telescope, and therefore both receive very similar atmospheric contributions from the near-field. A phase switch in one of the radiometer arms alternates the input signals between the two output channels and, by taking the difference between the channels and between switch states, it is possible to reduce the effects of both the atmospheric and gain fluctuations in the back-end amplifiers. The differencing scheme produces positive and negative beams (see Figure 1 ) and this is characterised by an s-shaped response. The nominal specifications for OCRA-p are given in Table 1 . The construction and commissioning of the instrument is described in detail in Lowe (2005) .
The switching scheme works well despite the low altitude (200 m) of the Toru'n site. OCRA-p has been able to make good observations even during summer nights.
Observations
At the time these observations were taken (April -August 2005), the pointing accuracy of the 32-m radio telescope was dependent on elevation and azimuth in a complex manner. The pointing accuracy was best at relatively high elevations (50
• − 70
• ) and so it was desirable to confine most of our observations to this range. A pointing observation was incorporated within the overall observing strategy for each source. For each source measurement, an elevation scan of the source was first recorded. figure to illustrate the scan strategy. An initial pointing correction is found by fitting a Gaussian function to an elevation scan (left) through the source. This correction is applied to the telescope position and then an azimuthal scan is performed. The initial pointing error can be seen in the difference in amplitudes of the beams in the two scans. The elevation scan did not pass through the centre of the source, so the amplitude is lower than the azimuth scan (right) with the elevation correction.
Custom software then fitted a Gaussian function to these data, in real time, and the central point was used to generate a pointing correction for the elevation coordinate. With the calculated elevation correction an azimuthal scan was then performed. The length of the scan was chosen to be several beam spacings in extent to allow for azimuthal pointing errors and to determine a good baseline. Figure 1 shows an indicative illustration of the scan strategy. To the left is the preliminary elevation scan and to the right, the azimuthal scan. The s-shaped response, generated as the source passes through each beam in turn, can clearly be seen in the azimuthal scan.
For each azimuthal scan a baseline and two independent Gaussian functions were fitted for each beam. At this stage, every observation that was significantly affected by atmospheric fluctuations, or that showed large asymmetries in the amplitudes of the beams, was rejected.
The amplitudes of the fitted Gaussian functions are directly related to the strength of the source. To convert the measured signal to a flux density it is necessary to calibrate against a source of known strength. Our primary flux calibrator was chosen to be the planetary nebula NGC 7027 which has an optical diameter of ∼ 15 ′′ and is circumpolar at the latitude of Toru'n. There is a recent absolute temperature calibration of NGC 7027 performed by Mason et al. (1999) who report a flux density of 5.45±0.20 Jy at 32 GHz. Assuming a spectral index of −0.1 ± 0.1 and estimating the beam dilution factor, using a simple geometric model of the emission created from 6-cm radio maps from Bryce et al. (1997) , gives an expected flux density of 5.46 ± 0.20 Jy at 30 GHz. All the final flux density values have been scaled to this figure.
Although NGC 7027 is circumpolar, it is not always at a suitable elevation and can be too far from the CJF target sources for reliable calibration. A network of secondary flux density calibrators was therefore generated. The secondary calibrators were: 0010+405, 0016+731, 0109+351, 0309+411, 0633+734, 0642+449, 0821+394, 0833+585, 0955+476, 1044+719, 1144+402, 1418+546, 1638+398, 1758+388, 2007+777, 2021+614. Several of these sources show long-term variability in their emission, however the level of intrinsic intra-day variations did not contribute significantly to our final error budget.
Every three to six target observations, a secondary calibrator source was observed. The secondary calibrator measurements were calibrated using the measurements of NGC 7027. The final flux densities take into account atmospheric absorption (estimated uncertainty ∼ 2% in the correction) and a gainelevation correction (∼ 2.5%). Uncertainties in these corrections as well as pointing errors (< 1% for this observing method), uncertainties in the extrapolated flux density of NGC7027 (3.6%) and in the secondary calibration (∼ 6%) have been incorporated into the final error budget. The typical uncertainty for a single flux density measurement is in the range 8 − 10%. Since six or more measurements were usually made for each source and the errors are independent, the final uncertainties are typically around 5%.
The flux density measurements are made over a 6 GHz bandwidth (27 − 33 GHz). We note that sources with spectral curvature that is different to the primary calibrator will have systematic errors in their flux densities. However, as NGC 7027 and the majority of our sample are flat-spectrum, we neglect this effect given the other uncertainties.
Results
The final 30-GHz flux densities are given in Table 2 . Column (1) gives the IAU B1950 source name for consistency with previous CJF observations by other authors. The J2000 coordinates are given in Columns (2) and (3) and are taken from Taylor et al. (1996) . The flux densities at 5 GHz, Column (4), are also taken from Taylor et al. (1996) and are reproduced for comparison with those measured by OCRA-p at 30 GHz in Column (5). Column (6) lists the associated uncertainties in the 30 GHz flux densities. The spectral index between 1.4 GHz and 5 GHz, α 5 1.4 , from Taylor et al. (1996) is given in Column (7) and the spectral index between 5 GHz and 30 GHz, α 30 5 , is given in Column (8). The formal uncertainty on α 30 5 , given the typical uncertainties in both the 5 and 30 GHz measurements, is < 0.1. We note however, that the uncertainties for a few objects may be larger due to variability and the fact that the observations at 5 and 30 GHz are not co-eval. The morphology, from inspection of VLBI maps, is given in Column (9).
To classify the spectral behaviour of the CJF sources, the latest spectral information was obtained from NED. For the spectral plots including the 30 GHz values, refer to http://www.manchester.ac.uk/jodrellbank/research/ocra/cjf/ Figure 2 shows the distribution of spectral indices as given in Table 2 . The distribution can be compared with Figure 1b in Taylor et al. (1996) which shows the spectral index distribution between 1.4 GHz and 4.85 GHz, α 4.85 1.4 . The major difference is the shift to lower spectral indices mainly due to the spectral index cut-off of the CJF sample (−0.5 at 5 GHz). A significant fraction (∼ 31%) of sources are seen to have spectral indices, α 30 5 steeper than −0.5. This is the expected behaviour of GPS sources peaking at or above ∼ 5 GHz. Looking at the spectra as a whole we classify 42 (∼ 14%) sources as having GPS spectra (0018+729; 0102+480; 0108+388; 0145+386; 0248+430; 0615+820; 0627+532; 0636+680; 0646+600; 0700+470; 0710+439; 0711+356; 0740+768; 0859+681; 0900+520; 0950+748; 1031+567; 1107+607; 1144+352; 1205+544; Table 2. 1206+415; 1223+395; 1226+373; 1312+533; 1333+459; 1337+637; 1342+663; 1355+441; 1356+478; 1413+373; 1442+637; 1526+670; 1534+501; 1543+480; 1550+582; 1622+665; 1755+578; 1758+388; 1826+796; 1946+708; 2352+495; 2356+385). We note that O' Dea (1998) found that ∼ 10% of sources, selected at 5 GHz, were GPS. Our results on a 5 GHz sample, selected against sources with steep spectra, are therefore in rough accord with O'Dea (1998) statistics.
Discussion
There are a total of 49 sources (∼ 17%) which have α (Taylor et al. 1996) . We do not, however, claim that this is clear evidence for a decrease in the number of steeply rising sources with increasing frequency but is, we suspect, simply a result of selection bias. If for example we had selected sources at 30 GHz we assert that we would have found many more sources with spectra steeply rising between 5 and 30 GHz. The same effect is seen in the results reported by Bolton et al. (2004) on the α 43 15 spectral index distribution, for sources selected at 15 GHz from the 9C survey; these indicate that around 1% of these sources have spectra rising faster than 0.5 between 15 GHz and 43 GHz.
The number of sources with steeply rising spectra in high frequency surveys is of great interest because sources act as a confusing foreground to CMB studies and to SZ decrement measurements. Waldram et al. (2003) have made surveys of areas of sky at 15 GHz coincident with small area CMB fields studied with the Very Small Array (VSA, Scott et al. 2003) . OCRAp measurements of these sources will be reported elsewhere. However, with the higher sensitivity over the whole sky which will be achieved by Planck, wide-field 30 GHz surveys are urgently required. We plan to install a 30 GHz 16-beam array (OCRA-F) on the Toruń telescope in 2008 and one of its main tasks will be to do such a blind survey.
Further work on spectral energy distributions is in progress and is planned for the future. Observations of 145 (130 have signal-to-noise greater than 3) of the CJF sources have been made at 850 µm with SCUBA and will be reported in Anton et al. (2007) . With an improved telescope control system it will be possible to improve greatly the speed and accuracy of flux density measurements made with OCRA-p. This will facilitate a much larger programme of blazar flux density measurements and variability monitoring to be undertaken in support of the GLAST satellite which will be launched later this year. Table 2 . 30-GHz flux density measurements with OCRA-p and the Toru'n 32-m telescope.; col. (1) gives the IAU B1950 source name; cols. (2) and (3) give the J2000 positions; col. (4) gives the flux densities at 5 GHz; col. (5) gives the 30-GHz OCRA-p flux densities; col. (6) gives the associated uncertainty; cols. (7) and (8) give the calculated spectral indices between 1.4 and 5 GHz (α 5 1.4 taken from Taylor et al. 1996) 
